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•t--5o 

ta;^mvL SrPSb, Ui;^mfiVL ^5g^iifitvT 

aDtttW^-^V h^ii[S:PR0MSf^=•6{C|E1g$-fr■5o ii 

K^^::*5V^T(itfIl5PR0M^^6 tcfSlii^nfcfitSr 

it 6 t^lEtt $ tvT V ^ -5 * V h m t *f *£^-r 5 S 
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[000 1] 
[0 0 0 2] 

[t**(75aW] El 1 ttlEEE Journal of Solid State Ci 
rcuits Vol.25, Ko. 5, October 19901 129^1130^^:17?: 

[0 0 0 3] S^Sm^*[HlgSlO(:iP^-\'^vi-MOS 
^WMVy^'y:^^ (J|^T*lrp^"r;t-yUMOSFETi:ia 
-r) 101,102 ^{li;^r:^o'9 . ^(7:) K W >'fil;»fcai 
103 Sr^ffi$iti:«i!Slc:«it$n> *7tSfr#coy--;^fi: 

ife^nrv^So Pf^-V^^^/UMOSFETlOl (D^—VISlXIV — 
^(l^»]iS*il§9<7:)N^'\'^>/l-M0SFET109 <D^'— h Jil® 
^§tbTV>5o ^»lii*i§&9l±P^^^^/l-M0SFET105, 10 
6 , N^-^-^-yl-MOSFETlOS, 109 fi^h-^^^:^ V • 
— P^^^»'UM0SFET107 t^m7LX\^^o P"^^^-^^ 
M0SFET105, 106 (D V \^-f >^\^mM\::. ^tLy—:^\^^>^ 
N^-^-^t^/UMOSFETlOS, 109 . fliSSilllO ^:frft ^itTi^ 

[0004] WP^-Y^^/i/MOSFETlOS, 106 CO^— hi,±^ 
mz^f^^tl. — :;^N^-^^>/l-M0SFET108 (D^-~h\^h 
D ^ >^i/lH]£S8 tC. :^7tN^-V-t^vUMOSFET109 (D^-- h 

\:^mm<otn<mmmm^^mmo\zmm^i^x\^^^o p 

f^-V-^-yL-MOSFETlO? (D Ku-f ^^Haaii:!. -^/cy — 
milE^ ^^/wMOSFETioe (DV—y^ ic^^ ^ ttr V > ^ o 

[0 0 0 5] hv ^>^\m^8\tmummmm^9<DF 

^-^-^-yuMOSFETlO? <7:)y — :^{z^t'^:hti^t)y 4 III & 
l>'StJtEM»3ii*I^9CON^-V^>/L.M0SFET108 (D^— h\Z 

:^i\2 ^fiix.Ti.^5o li^ti'74>ni t^^^o 
V4>^n2 t(75M(r{i:P^-\-^./^MOSFET113. 114 . P 
-r^>/UM0SFET115, 116 E^iJ^^ Lfciil^iJfElSg;^^^^ 

?lJ6^{Cltig$nT*3«9 > ffliSP^Y^^/^MOSFETlH <D y 



P^-\-^-/^M0SFET113, 115 a?^^— h fi^^sr -?:(7? y 
— ^im^. 'ifcPf^-\--t^yUM0SFET114, 116 (D^^— h\t 
9^-^112 \z^>^mm^i^X\^^^o 
[0 0 0 6] — :^7-r:/ii2 tr-:^t<DmiiatmWc(D 
pf^-r^^/^MGSFETii? --120 ^mn&}^^^f^^nxi^ 

P^-¥^>/^M0SFET117 —119 tr — :^t<Dfi\ 

tc{i^>^ t::x-XF2, F3, F4 ;:i^^ig$nrv^^o 

[0007] m^Z.(DX.O :^^«e5l5<30mEE^T@Sg<7? t!jf^ 

p^-^^^yl-MOSFET102 (Dmm^^Wr^ t-T^t \ 
Vto2 I ttSih, */c^««ffi^*lHl!gl0c7)a:i;^fl;ffifc 
'5MlfttitiS9<^N^'V^-/l-MOSFET109 h t::>Pi"r 

^HlinmEEVR {ty— KNl J: «9 t> p ^^^^yUMOSFETlOl 

= I I - I Vtoi I t^l^o 

[0 0 0 8] <Jr r ^T-p^-^^-y^MOSFET102 (T^^^^^/l- 
g|5{C(* p^-V-^t-yl-MOSFETlOl O^-^^^/uSBct ^9 t 

yUM0SFET102 (7:>g|ffl<75*feMfii: I Vto2 I flp^-^^^/L-MO 

SFETloi (75BS{t<7)Jte*|-fB I Vtoi I J: «9 :*c# < . PPADm 
EEVpfi. M^(i*i. 1 V(7:)$n#ftt^?t?^o 

[0 0 0 9] ^f:.mW)m^^9\^^(Di3 U>' h • ^ ^ — 

t;iJ:i9. nf^-v^tv^MOSFETiog (D^—h\^^ir^^Mm 

EEVr t n^-^^-yUMOSFETlOS (D^— V\Z.1^'r^^ 

ApSBE Vp ;&MJg:l ^ t (t^n/cft / - KN2<7)mfiA;*Mg: 
TbTP^-^-t^/^MOSFETiOTp^^ J: < ^au. - m;':?ffl; 

(t^KAfit/— KN2(7:'ffi{4;0>±#b. P^-^^^/t-MOSFET 

107 (7:)jgfet;ii>;^#< TioTtB^mJEVL ^iiHfiTb. :m 
[0010] h y ^ :/^^[HlsS 8 fiffi;^j®EEVL Srffi 

oi:tiiaiU7t$D< Vr =1. 1 VOB#. M;tflVL=3. 3 

v^;I-r^7^ci6^;I^ik=l/3 <bi-ix{i*J:v\ mii, 

fiP^-\-^-yUM0SFET113 --120 (O'f'^ ^^Jl^^VJ^^^M 
1 t3^-t"$P< P^'^^>/^M0SFET112, 115 , P5^-Y^->'^M0 
SFET114, 116 . P^-^^^/UM0SFET117 —120 ^^(D^^ 
^'^M'g^%[tm2 nmt-t^t. h XFi — F4 
V>-riXt»ilLTV^'5iK®-e(^^^^-/UtI112 uni<DP 
^ ^ ^^yUMOSFET^ 3 ^iS^iHcg^^ bfc t> ccx?^ 1 S^{c:t@ 

[0 0 11] t:i^xz(DX'?fj:^m^<Dm:mi^m\:ii^ 

^T'(0\tb-^^Mmifhi^'r. P^-^^wUMOSFETlOl t 

102 t(Dmi^<Dm\tii^^'TLt i.iv ti±t^btf:\^\ :l(d 
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4 ^mWf LT k S < -f-S r t T-ffi;^®ffi Vl 
[0 0 121 

[0013] 

m^(Dmt}im^Mit^i^xmtfmj^^mii^^ h y ^ 

K0#irMf£PROMIH]£Si;lf^tt^^^7ta^;;^fittC7t^^ 

iXpixmm?ROM{H]m^^h(Dmt}m^ hv ^ >^^^m^7< 

[0 0 141 

\Ei^<Dm:himzf;c:^cxmt^^t. iti:t}mzi^-Bmmt-' 

[0015] 

[0 0 1 6] #AND h 2. 3^'<?<7:>(7:)fdi(7:'A;t^^ffit3 

i:^^tiy^CLo, CLi IStCf&OA;^ffitw(i7^^ 

- KStt'(t:ft^TE7)5^^A;^$tl. ^fc#AND h 

2, 3^^^(Dti^t}m'tmm±\Himxh^ti^>^\B]^ 

V -3^ iHl 5 m ^ i 5 1 c o -ci ^ ^ o 
[0 0 17] 4ftv"!7- • • U-fer^;/ hCPOR^JrlS-f-) 



[0 0 1,8] :^^:^^m^5\^o^7U&^X.nm'^m 
l;i«^$n-Ci3!9. tftiSAND >/-h2, 3;6^b<7?^n^> 

'>>'h{t-^Ao. Ai , A2 ^PR0MlE]iig6Xt>*ir U:^^^ 

h 7^n^ti^^i:o\zfjioX\^^^o 
[0 0 19] PR0Ml£lK6ft7^>^ Kb#<7:>«^TNf. IP 

t tc:tf[iE;t^ HSg 5 t^hT^il ^^f^ti^:y hff -^A 
0, Ai, Az^IEftL. iiSlil^'^P^iCfilStebTfc^ 
.:«7«?:^ hfS-^Ao. Ai, Ag^rft^Bo, Bi," B2 
h LX±l-i^<^\B]m^='^y h 7--m;^-r^ J: 9tc/^oT 

'?>'<?^[l]£g5 7?)^b<^A;^Tfe^:>^^7>^ hfjiAo, A^ . 
A2 ^fcil#Ki{^^tw(iPROMIlI1^6;5>^bc^A;bT-*> 

^ff^Bo, Bi, B2^^^ h}) ^i^^m^s^mtj 

[0 0 2 0] &.T^\Bimz-D^^X^(DM.i^ffjmfrZ^m^ 

^m^titi&mmmm2^^mp^x^ v . mm^-i&Ain 

23(DmiW.^M:^^i^copJxm^m^^-f i^^^^ ^Hj coyir 

[0 0 2 1 1 lll4{i;^7r>>-^Il!?&5<D=i,fls:6«3«^$r^f 

l^v^;^^iHiK31,32, 33Jl^'^r:7 y y^^-^n :x:/34, yir 

n :y:/34<7:)#C^.Sfi:MfaAND - h 2 (^m^^^ffilCl^M 
^riC^ n ;6^A;^Sn. ^^/cS^,-^ 

[0022] — #yir-/ ^^^^:7y ^yzfy^ ^-fz^cD 

[0 0 2 3] y ir^y h#:7 y >yy35cDDffi^(t 

•^^^hft^Ao. Ai, A2 ^ati:^-r^i^. uv^;^^|p] 
^g3li::*5{t^ y ir y hft^y :y n ;/ yasfi^f&fi^f^ 
efD>5^- h36(7:)-:&(7:)A;^S5{:i. ^f- uv=;^^[lgg32tc 
:|att^yir^y V\-^y')y'fyx2vy'zs<DUm^mm^ 
f^SfD>5r^— h37. AND h 39<D#-:^<7) A;^ffitr . JE 

icuv?;^<^[oi^33icjott>5 y ir>> h^^-^ y ^/y^:7n 
35<75D«^=-f:iRtei«««38^ir/miE#ftil«)SfeS?py- h 
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37, m) ^—hZ9(D^^JJ(DAt3m:^^^mm^i^X\.^ 

5o AND h39CQffi;^^ffift#ft&65SfeSfny- hseco^ife 

[0 0 2 4] ig5fiUv^;^^5^llIK31<7?(C:foNt^^5/^III 
(g^T¥i:iN^-\-^^yWMOSFET<ir|E-t-) , P^-^^^^/HWOS 
h4K Steiitl^42,43 bS^tti|'M^42. 43 t 

SfrfSSeii*ili43<Dffi;/7«fiDiS^-lc:K^s9. ^(6 

10 0 2 5] hi^y) yyy^y'f^^(DS^'=f-\^ 

1^ D < N ^ ^ ^-yUMOSFET, P ^ ^-/UMOSFET-CW^ ^ tl 
^ N 7 ^ 3 >'y- h46. Steit*S^47, 48 
ri^mbSteii*i:gg47,48 <t:afe?iJJcS^$n/c h^>' 

h49, se^fil|f«^48(7:)m;^«{^Dffi^^c5K;55oTv^ 

•So 

[0 0 2 6] y y^yx:iy^Z^K^\1^^C^^\%m. 
V v- 3 l^V— h43, 44 <D#y- V^=^\Z.^m,^^. wtV 

[0 0 2 7] -^tiV^y hi^yv y:fyx2yzf35\z:isn 

mmm^^h^:^y^^ yiyal^V- h46,49 (D^^^- h 

[0 0 2 81 'J^^y hHy V ^yyyx2 ^yzf3S(DRt^^n 
K U-r >^ttj|ES^Jt*S^47, h ^ V:^ ^ y iy a ^^-y— 

MOSFETSloy— hJcS8;55or*5«9 , r^tcyi?-/ hfg-^ 
[0 0 2 9] :i(OX^ti::^^>^^\s\n5\ZhoX\tV± 
01, <t>2^'^^ti^tl^t. :^^lyhi&A2. Ai, A 

[0030] 12 6 mmi^^coMcWmmi&^Tr.'t^^m 

:yiJ'52,53,54^e;tTio«9. i^52iZOV ^T:i^^*:6^ 



-^-^-/UMOSFETSS. *ytSet59, N^-t-t^/^MOSFETeOSr^fr 

[0 0 3 1 ] Mtct:^-X57<Jr«Si59<irCDrflic:f:iN^^ 

^t-v^MOSFETSKT:) Y ^'t^^^M.^fl. ^ov — 
ifitS^62S:^:|£$itTa;^iS&(c»«i$n^i:*(-^ 

l«>t'I^63, N ^ ^^/l-M0SFET64 ^:fr^ $ -^TffJfaSteii 

*M^62c7:)A:tim'Jt^«it$ixTv^^o 
[0 0 3 2] js[^-v^^/uMOSFET58(7:)>^'— h i;ififiiS;t? 
:^^[siK5(7)ai;^«;*5g§)^$n. rr.t;i;^^7Vh{itAo 

;65Sl;&P^n. "^fcN^-t^>yUM0SFET55, 60,61, 64 

J: 9tc/^o-cv^5o 
[0 0 3 3] COJ: 9?tePR0M!HlS§6(rfcoTt^. 
>5^lH]SS5;<f^b(7);t7'i7>-hfeAo75^ m7L\t Tlj (D # 
icyir-;/ hff-^(i>R;55n — U-Cyu Flj . ^tz.MmMM 

:x-X57;d5@^Six^o :^'?>'^EElS§.5;^^bc7:);i7 

Flj ^tLv^y^mmm^wt'&x.x 

h -^^^yUMOSFET58;55:^:7:tftffi(^^ ^ Xh «9 . t: ^ — 

X577!i^igW ^ n 5 :i ^ V ^, 

[0 0 3 4] ^m^wmm^(Dmm.^^:yvtLt^\^. 

FOR [ElSS4<7:)y-ir^y hft-^0R l/-<vu 
THJ tf^'O^ N^^^-/^MOSFET;0^55, 60, 61(7:)V^-rt^^^ 

^t;'?^ hfitAo foj T->^n 

X^ =u — :Xsif)>mm^r^X\^tl\^^m^\z\±. /—Ym(D 

^ n T t: ^ - X57755^ISf ^ nr V > ^ r^-^ / - KN4<7) 
[0 0 3 5] m7\^'^\y^ ^m^=^=^y V7 (DMcW^&om 

^&^^irm^mxhK> < (iaffi-C-ti3fli) coiru 

^^mi^es, 66, 67Srii^-cv ^-6o ^--t i^^^^m^-^i 

(l^S«?(3:IWjC«3t-efct9, ir u^^[al£g65{-ov^T7T^ 
1*0 irU^^[E]?g65(iN^-\-;t-^^M0SFET, P^-^^vl-MO 
S¥E'{-h^hfSih,2U(D Vy>:^^^yi^B i/>^*— h68,69 ^ 
«i;t-C:}o<9. hy>y^^^y'yB:^^-V^%(DXiimz\± 
hfifiAo ^fc h^^^;^ ^ :y v/3 h69(7:> 

A;:'3ffitc{iPR0Ml£ls& 6 i)^h(D]i^f]{t^Bo f)^^^^ A;^ ^ 

[0036] ^Vyl^y^^ ^y:>3 h68,69 (7)^— 

hffi^tcft. m.my.\t^um^'^mio^'S\'\^xy^::^v^- 
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Co i bx h y ^>^^\Bi^8^mnm^mt}^n^zt 

[0 0 3 7] [DSfihy ^>'^lHl£S8CO:i.fls:&^3«^Sr^ 

2/<-;5^ A;^StV'5 J: 5^^^?oTV^So #AND h 

[00 3 8] #N5^-\-^>/UM0SFET81-'88(7) K U-Y >^fHl 

^ ^ /UM0SFET9 \(Dy — y^\Z ^ H . f:: ftil^ffi^l5 ft IS 

MOSFET81'-'88(7:> V--:^ (±1^ C < Mt!j±itS:§g 9 tC*3lt -5 N 

[00 3 9] ISiaRz ^Rs <7:»ffifei{if M^«R <b L 
X. iSgiRi coS^ftt^lSR. ffifetRg (Olgfetftt^ 8 R 

D h71'-78c7:)Ui;^/{f U-<yU fHj tfji^t^ 
M»iiti§g9(ON^-\-^>yUM0SFET94<7)>/— bt^:7^ 
— K/^ V ^ SiX^^c^iDttJBE Vp (il5/30 • Vl 8/30 

[0040] m^^^m\^^^^m&nT^^<DmY^^m 
1 1 {r*3v 9 (a) , m 9 (b) \z7f^irtx^ < ^mw^Mm 

oyiTix hft-^<^R;55S9 (b) tC:^i-$D<?;f^<7)NFW^^ 
[0 0 4 1] :^>'^<U—^4l\Z^\^XBmi$.Vjtthtj 

{;i7j^i-ip</N.r u-c/u Thj ttj:^. ^u^y^m^ 

Lo. CL.r-y^^ U^/Utt^^^S. AND y-h2, 3 

h 7^Sr h y ^ >-^[H]£g8}cffi;^l$tL^o Vp /^HS 
/so • Vl — 8/30 • (D^mX^ ^ ^ 5 

tbhii. m9(e) {ZTjk-ttuKmt^M&Vi^'^W^isbhHX 

[0 0 4 2] mx.\'^:^^:y^\B]m5^^h:^^>^hm 
Ao , Ay, A2 r 0 J CO <ir ^ h y ^ i^vm^ 8 



<7)a;^ft-^Vp(i:ko Vl. tSoT Vr = Vp = ko V ' 
Lt?S'9. ffi;^fl;EEVL fl(l/ko) VR<J:7t^o 
[004 3] —^m^:^ >^ Egg 5(0:^^> hftSr i 

Vptlki Vl i/c?^;^^ ^^>vmt^±^<tm\z^^ 

<>X^,t^A^^<fl^t-h^timi£Vx^ =(l/ki ). V 
R(7:)fiI{tiSfric::^#<7ioT*^<o m'k.\t^^>^^^5' 

(o:^^:yh{mm9{i) t3^3v^T4 (i^>r^/u4) tc/^- 
ofct^. 0 9(6) ic^i-jn< tts:^jfl:ffiVL<Dfji;^5@^ 

tlW^^n-/^CLl,CL2 ;05A;^/UTtAND h 2 . 3 

[0 0 4 4] w\zz(DitKmxs'f-^^/\^^&m'r^t. 

m9 (b) \z^'riU< VppiCi^miBE^^^SlAD^nt: ZI.-X57 

5<Dtf^l^hi^Ao. Ai , A2 ;&5PR0MllIieS6O#it^^» 
fls:7<^yyn :y ^52,53, 54tc:|Eti$n. ^JE[ElK:/ni/ 

[0 0 4 5] y n ^ >^v-/)mT vtz.m. mm<^it.m 
\m LTfiia 9 (g) tr^-r^D < 7^::^ Ksmtft-^- 
TET^^^tcu— v-</u TLj ^Ti^ct 5i^^-r^o mi.\z 

hfitAo. Ai , A2 t-.ft:boTFR0M[HlSS6<7)ai:;^?fitB 
0. Bi, B2 Srffi^Jft-^Co . Ci, CztX^XhV 

[0 0 4 6] C(7:>Ui;^m-^Co , Ci, C2\t:^^>'^ 
\Bl^5(D:^^>^hmAo, Ai, A2 Sriattb/df-^B 

0, Bi, B2-cfo^o vt<>xmm<oW)i'^mz{^m:fjm 

^r<h<l:/cf^o ^.^^sSmmffi^^lHlKiOOlt^fill 1 
[0 0 4 7] 7t?^otfi3il!(0:/n^^^ Vi/li. 

'fWf-^TE. iSmSSmEEVpp. gSftVx Sr^x.^^i:;!>5 

\'±. mx.\tT vi^:^\i'i^^mmi.xh^^\ ^7^^^;^^ 

[0 0 4 8] m^mi(D^>'y<l—-^ 1 ^i&(Dm^nt 

tt/c^'V'/^u— ^ 1 ^^\\m Lxi>^^\ z(Dm^\^m i 
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[0 0 4 91 

[0 2] *^B^(H]gg(75lHl^Eir-fo5o 
-r(H]KI2!-C-fo?)o 
Sr^i-|Hli^E|-C'fc-5„ 

[EISl l2l4(cS%i-*^?>tJ'lH]8S»-*3tt57S'^lHlK<^ 



[0 71 *%?^lHl8S{cfflv^5•^r^'^'^'Ill!S3.n.y vnM. 
[0 8] 2f^%B^lHlSS{rfflv^.5 h y 5 :^J/IEIKW*^$«J« 
[0 9 1 :^^m^t^<r>mV^^7Tiir9^ Ki^iff-^—Vt^ 

-So 

1 

2,3 AND h 

4 POR [Hiss 

5 ;«7>?>'^[H]SS 

6 PROMlElSS 

8 hy^V-^lHlSS 

9 Mif}«ti^ 

10 smajE^^iHiffi 
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( h> Vpp 
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ti l-i/l i?;U2 d7Jl3 I'M/B *Ai6 *JU7 *fl/B t2 



(9) 



i^m^5-2 6 5 5 7 9 



Kcinmm] mw^m \7^<r>2 <r)m-&\^ i. ^miEnim. 

l^ff Bl ¥^9^ (1 9 9 7) in 1.7 G 

[<2!tM#*l mmW-5 — 2 6 5 5 7 9 
l^iljMel ¥^5¥ (1 9 9 3) 1 0^159 
Wm^m <2iBi#fP<2j#5 — 2 6 5 6 
lttJii#^] mmW-A — G 4 9 3 1 

G05F 1/56 310 

GllC 17/14 
IFII 

G05F 1/56 310 D 4237-5H 

GllC 17/06 B 9176-5L 



{^mMiEi\ 

»?iJ^^lHlSg<Dtjti;'j{ittwgOi't'm;'3mffi^lSSi-S h y 
lit 2 1 gi>feiw 1 (Dttgi^Tfsi^tcfev^r. ftfrta 

§aPROM[s]ig(:ifBM^tLfci±i;^)fflt;:j?l-)SUrgg§raj;^^ . 
[#^ttiE 2 1 

[ttiE*J-*ri@i&l 0 0 13 
[0013] 



MIEPROMIH]S§(::iEtt$^^fclll:;^;^i^^'^PtJ;c:; bTmffi^t±J:/3 
[#i5MIE3] 

[0 0 14] ' 

foort±. aj;bttffi/»s g <!: -iSc bfc i: # (O^y^m^ 
[s|gS/0^bcom:^feS:PROMlHll^tw|a|S$-a:-C*i#, ii^S) 
^^^{w (i r. roPROMiH]?g{c|Ett $ -lir-c *3 2i tii;^{iSir $ 

[#iRMiE4] 

[MlE^ft^ISS^] 0 0 4 9 

[«iEF*^^l 
[0 0 4 9] 



